The two sets of nanohole arrays were analyzed separately, as shown in Figure S3 . Series of spectra for both arrays show red-shift, along with charges re-distributed with increasing hole size, indicating a change of resonance modes in both nanohole arrays. We take the largest and smallest hole sizes of both sets as an example to show the electric field distribution, as shown in Figure S2 . Simulated charge distribution charts of both nanohole arrays suggest the excitation of high-order bright modes of resonance, i.e. dipolar and hexapolar resonances.
Page 5 of 8 Based on the resonance modes supported in the two sets of nanohole arrays, the hybridization of plasmonic resonance modes in the nanohole super-array shown in Figure 1 can be understood. The charge distributions at the two dips marked by blue and red in Figure S2 (upper right panel) indicate "bonding" plasmonic mode at a longer wavelength (red marker) and "anti-bonding" mode at a shorter wavelength (blue marker) of dipolar and hexapolar resonances. From the hybridization model, the charge distribution at the broad dip marked by green in Figure S2 (lower right panel) is likely a degenerate mode consisting of the hexapolar bonding and dipolar anti-bonding modes.
Page 6 of 8 Figure S4 also provides similar results where we keep square holes with the largest size (a=235 nm) and reduce the size of circular holes from the diameter of 240 nm to 150 nm. The two dips within visible range show constant red-shift while the plasmonic hybridization modes stay the same. We further compared the spectra profiles with and without circular hole array, which are shown in 
